In [1] , Chapter 3, it was shown that on a Hilbert space, any positive definite function dependent only on the norm can be written in the form:
where i> is a finite measur on [0, oo). The proof is based on Bernstein's theorem, which claims :
Proposition 1 (Bernstein's Theorem). Let f(t) be a function on [0, oo). // and only if f(t) is continuous and completely monotone, it is the Laplace transform of a positive measure on [0, oo), namely it can be written as (2) /(*)=( exp(-sOd*(s).
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Here, complete monotoneness is defined as: For a Hilbert space, if %(f)=9(l|f|| 2 ) is positive definite, then <p must be completely monotone. The proof is given in [1] and also in [3] with some related discussions. But in favor of Dvoretzky's theorem, this statement is kept valid for any infinite dimensional normed space.
Proposition 2 (Dvoretzky's theorem) a Let X be an infinite dimensional normed space. For any e>0 and positive integer n, there exist an n-dimensional subspace R and a Hilbertian norm \\-\\H on R such that
This theorem appeared in [4] , and arose many researcher's interest which led to more detailed discussions, for instance [5] .
) is continuous and positive definite, <p must be completely monotone.
Proof. For given t Q >0 and )?>0, there exists an s>0 such that (6) \<p
(t)-<p(t Q )\<y for (l-
For this e and any given positive integer n, there exist an n -dimensional subspace R of X and a Hilbertian norm ||-|U on R which satisfies (5). Let {^}? =1 be a CONS of R in \\-\\ H . Since I is positive definite, we have (7) For i^y, we have -£(e<-0j) =*o, so that
Thus we get q.e.d.
Combining the above Proposition 3 with Proposition 1, we obtain the following result.
Proposition 4. Let X be an infinite dimensional normed space. If a positive definite function X(f) is continuous and depends only on the norm ||f||, it is written in the form of (1).
Remark 1. For a Hilbert space, any function £(£) in the form of (1) is positive definite, but for a general infinite dimensional normed space, the converse is false. Indeed, we know:
Proposition 5. // %(£)=exp(-1|£ ||
2 ) is positive definite on a normed space X, then X must be a Hilbert space.
Proof. By (infinite dimensional) Bochner's theorem (for instance, c.f. [6] ), I corresponds to a cr-additive measure /j. on X a , the algebraic dual space of X. The correspondence is Since positive definiteness is closed under pointwise convergence and linear combination with positive coefficients, (11) assures that exp(-||f|| a ) is positive definite.
Remark 3. The set {a>0; exp(-||?ll a ) is positive definite} forms an interval, if not empty. This interval is closed at right, since positive definiteness is closed under pointwise convergence, so that it is of the form of (0, <x 0 ].
We have a Q <2, since every norm-dependent positive definite function is written in the form of (1), and exp(-£ a/2 ) is not completely monotone for a>2. We have a Q =2 if and only if X is a Hilbert space. 
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Proof is obtained similarly as the proof of Proposition 3. In this case implies that F is completely monotone. (a Q is of the same meaning as in Remark 3).
The discussions in the proof of Proposition 7 do not require any norm. So, Corollary and Remarks 4 and 5 are valid also for 0<p<l. (||?||=(S?=il£*l p ) 1/p , whether it is a norm or not).
